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PERFORMANCE OF BEST REPORTED SINGLE JUNCTION P-I-* 
AMORPHOUS SILICON SOLAR CELLS 


BEST INDIVIDUAL PARAMETERS 

• HIGH CONVERSION EFFICIENCY: 

• DIFFERENT DEVICE STRUCTURES: 

• DIFFERENT FABRICATION PROCESS: 
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a-Si:H Solar-Cell Structure With Enlarged Section of 
Electrode Coupling Portion of Integrated a-Si Cell 


LIGHT 
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OF POOR OUALiTY 

Module A and Its Cell Intercoupling 
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Module B and Its Cell Intercoupling 
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Module C and Its Cell Intercoupling 


ORIGINAL P/.-t ... 
0F POOR QUa^iy 
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a-Si:H Solar-Cell Structure With Enlarged Section 
of Masked Cell Intercoupling Portion 
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Failure Modes 

• ELECTRICAL SHORTS 

• FILM INHOMOGENITY 

• CELL INTER-COUPLING MORKNRNSHIP 

• EFFICIENCY DEGRADATION 

• WEATHERING DUE TO: 

• TEMPERATURE 

• HUMIDITY 

• CORROSION 

• ETC. 
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Electrical Short 


ORlG/fj/M ; 

POOR QUALITY 



Masking Problem 
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Non-Uniform Laser Scribing 
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MODULE DEVELOPMENT AND ENGINEERING SCIENCES ORIGINAL PACE IS 

iDE POOR QUALITY 

Masking Workmanship 
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Y-Modulation for Better Display 





NORMAL Y-MODULATED 
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Solar-Cell Laser Scanner Images 
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Effects of Excitation Intensity on Photocurrent Response 

• PROCESS V.S. CELL QUALITY 

• NONDESTRUCTIVE DIAGNOSIS ON PROCESSING PARAMETERS 

SCLS Image of Module 1 Using 4579 X Argon Laser Line 
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Schematic Energy-Band Diagram and 
Distribution of Gap States in a-Si:H 


ELECTRON TRAPS 


RECOMBINATION 

CENTERS 


HOLE TRAPS 
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n f - RECOMBINATION CENTERS OCCUPIED BY ELECTRONS 
P f - RECOMBINATION CENTERS EMPTY OF ELECTRONS 
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Free Carrier Electron ' <ansport Model 


1 > r > % : Honomolecular Recombination 



y - % : Biholecular Recombination 

/Direct recombination between either 

\FREE OR TRAPPED CARRIERS 
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Whisker Signal 

• DEVICE PARAMETER RELATED 

• PROCESS RELATED 
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ORIGINAL PAGE IE 
Conclusion OF POOR QUALITY 

• Solar cell laser scanner can be effectively used to nondestructively 

TEST NOT ONLY ACTIVE DEFECTS BUT ALSO THE CELL DUALITY AND INTEGRITY 
OF ELECTRICAL CONTACTS. 


Plans for a-Si Solar Cells 

o Upgrade SCLS capability to probe photocurrent response in 

DIFFERENT LAVERS OF THE DEVICE. 

• Evaluate and characterize nodule degradations, phenomena in 

TH IN-FILM AMORPHOUS SILICON SOLAR CELLS KITH PARTICULAR 
EMPHASIS ON MICRO AND MACROSCOPIC DEFECTS/FLAMS. 

d Develop methods to analyze failure mooes resulting from 

OEGRAOATION DUE TO ENVIROWCNTAL EFFECTS SUCH AS OPTICAL, 
THERMAL, MECHANICAL AND MOISTURE. 

• Analyze cell inter-couplings. 

Photocurrent Signal of Module 1 Across the 
Nine Cells in Series Coupled Module Scanned 
by a He-Ne Laser (3.0 mW) 
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